This paper describes realization of complex permeability determination for ferrite materials using short coaxial sample holder and vector network analyzer E5071B in frequency range between 300 kHz and 1 GHz. The design of coaxial high frequency sample holder is presented, the principle of 
Introduction
Magnetic permeability measurements are reviewed from the viewpoint of radio and communications applications. Concept of this parameter may be applied in circuit design and wave transmission calculations. Important radio and microwave magnetic materials are mainly thin films and nonconductor forms powdered-iron suspensions and ferrites. The NiZn ferrites have wide usage in the industry.
These materials have many useful properties, are versatile, and require many measurements for their characterization. A number of review papers investigated the demagnetizing effect, the effect of stress and the temperature effect of NiZn ferrite, [1] [2] [3] . The intrinsic complex permeability is the critical parameter for the optimization design, especially in the high-frequency applications. one was for large core (up to 10 mm) and the other one was the original 50 Ω construction for small cores (up to 7 mm). The both holders are terminated with the APC-7 connector. Main characteristics of the given holders are summarized in Table I . The vector analyzer has a test port equipped with a fixed APC-7 connector. Sample holders consist of conductive shield surrounding the central conductor, which terminates in short circuit. The short circuit produces maximum magnetic field and minimum electric field near the sample, thus making the short circuit technique particularly suited for the measurement of the magnetic properties, such as permeability of the test sample. The medium between the inner and outer conductors of the cell is air. The inner height, b is 20 mm for both holders, which obeys the condition b < λ/4 for frequency f ≤ 1GHz in order to avoid the λ/4-size resonance effect.
When the sample is inserted into the holder, the whole system is completely closed and then connected through the APC-7 to the previously calibrated network analyzer. The coaxial line supplies an electromagnetic wave propagating in a TEM mode. The coaxial line can also support TE and TM modes in addition to a TEM mode. In practice, these modes are usually evanescent, and so have only reactive effect near discontinuities or sources where they are excited. Higher order modes will not appear if the sample length is less than one-half guided wave length of the fundamental mode.
In this paper, the influences of the TE and TM modes in the measured frequency range are The magnetic flux of measured circuit is then:
and the complex susceptibility, χ , of a sample under test is given by equation:
where air Φ is a magnetic flux when ferrite cores is not mounted into the holder:
The measured complex impedance, Z, of an equivalent electrical circuit of the cell loaded with the ferrite core, shown in Fig. 3 can be defined as µ is the initial permeability of samples.
Experimental results
In order to verify proposed method that uses short coaxial line holder, two test samples of MMG 
Conclusion
In this paper, short circuit sample holder for measuring a complex permeability of toroidal magnetic samples is described. The measurement principle of system that allows measurement of complex (b)
